carbohydrate linkage by using a subsequent treatment of LCCwith acetic anhydride, DDQand methyl trifluoromethane sulfonate.4) In this paper, we have extended the DDQ-reaction to oxidative cleavage of methoxybenzyl glucuronate to obtain direct evidence for the ester linkages between lignin and the 4- (III) were unreactive to the oxidation process.
Based on this specific reactivity of DDQ, we have developed a new analytical method and applied it to an acidic LCCfraction from pine wood. a Values are expressed as weight percentages of the total neutral sugar.
A lignin-carbohydrate complex (C-l-A)7) was isolated from Pinus densiflora wood, and then methylated with diazomethane at room temperature for 48 hr in ethyl ether.
After evaporating, the methylated LCC (C-l-Am) was refluxed with the same amount (mg) ofDDQfor 2hr in a benzene-water mixture (18 : 1, v/v), and then poured into (Am-DH) is shown in Fig. 1 . Assignments of the signals clarified that most of the carbohydrate moiety in the DDQ-treated fraction (Am-DH) consisted of arabinoglucuronoxylan as shown by chemical analysis (Table II) , and that none of the carboxyl groups in the 4-0-methylglucuronic acid residue were methylated, because the signal of the 4-0-methyl group in 4-O-methyl-glucuronic acid could be markedly observed at 60.6 ppm,8>9) while the signal of the methyl ester in methyl 4-0-methylglucuronate (54~54.5 ppm)8>9) residue was indistinguishable from background noise (Fig. 1) . A titrimetric analysis of the three LCC fractions supported this result. Diazomethane-methylation of C-l-A changed the pH value from the acidic to neutral range, indicating complete protection of the carboxyl groups in the LCC, while a subsequent DDQ-treatment changed it back to the acidic range (Table III) . Because methyl glucuronate was unre-active to DDQ-oxidation, the acidification indicates an oxidative cleavage of methoxybenzyl glucuronate by the action of DDQ. These results lead to the conclusion that the 4-0-methyl-glucuronic acid residue in arabinoglucuronoxylan binds to lignin by an ester linkage in Pinus densiflora wood. Judging from the oxidizing mechanism for DDQ, the linkage position ofglucuronic acid to lignin can be deduced to be a or conjugated y position of guaiacylalkaneunits.
